Neuronal plasticity in the mammalian brain: relevance to behavioral learning and memory.
Much recent activity in the neurosciences relates to the search for the brain mechanisms underlying learning and memory. In recent years a brain circuit in cerebellum and brainstem has been discovered that is responsible for the learning of a simple motor response (nictitating membrane movement). This has provided a model for neuroscientists to use in understanding the brain circuits involved in this simple form of learning and, by extension, to more complex forms ultimately, and a means of exploring the changes in neural function underlying the learning. An enduring change in neural function is represented by long-term potentiation (LTP), an alteration in synaptic efficacy seen in hippocampus and other areas. LTP can be induced experimentally and occurs as a concomitant of learning. We review data suggesting that different brain circuits may underlie different forms of learning and memory. Several current theories of learning and memory with respect to hippocampal and other brain circuit involvement are considered. We conclude with the behavioral and physiological effects of exposure to teratogens or toxins and the CNS alterations associated with dementia.